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Abstract 



PURPOSE:To reduce the curling up of dust when an inert gas, etc., are introduced into the load locker and 
to prevent the deposition of dust on the surface of a wafer by providing a dust current buffer means at a 
gas injection part for introducing a gas into the load locker. 

CONSTITUTION:When the evacuated load lockers 3 and 4 are to be opened, a gas is introduced to return 
the pressure to atmospheric pressure. In this case, the gas current buffer means 11 and 21 are provided 
at the gas injection parts 3 and 4 for introducing the gas into the load lockers 3 and 4. As a result, when 
the evacuated load lockers are to be opened and the pressure is returned to atmospheric pressure by 
introducing the gas, the curling up of dust is reduced, and the deposition of dust on the surface of a water 
is prevented. 
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ABSTRACT 

PURPOSE: To reduce the curling up of dust when an inert gas, etc., are introduced into the 
load locker and to prevent the deposition of dust on the surface of a wafer by providing a dust 
current buffer means at a gas injection part for introducing a gas into the load locker. 

CONSTITUTION: When the evacuated load lockers 3 and 4 are to be opened, a gas is 
introduced to return the pressure to atmospheric pressure. In this case, the gas current buffer 
means 1 1 and 21 are provided at the gas injection parts 3 and 4 for introducing the gas into the 
load lockers 3 and 4. As a result, when the evacuated load lockers are to be opened and the 
pressure is returned to atmospheric pressure by introducing the gas, the curling up of dust is 
reduced, and the deposition of dust on the surface of a water is prevented. 
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Load locking device - comprises load locking chamber and gas 
flow buffer means for introducing gas into load locking chamber 
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Number of Countries: 001 Number of Patents: 002 
Patent Family: 
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Abstract (Basic) : JP 2184333 A 

Device comprises a load locking chamber returned to atmos 
pressure by introducing gas into it when a pressure-reduced 1 
locking chamber is opened, and a gas flow buffer means at the 
gas-ejecting section for introducing gas into the load lockin 
ADVANTAGE - Attachment of dirt to surfaces of wafers is p 
when the load locking chamber is opened. (6pp Dwg.No.1/1) 
Derwent Class: J04; L03; Ull 
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SPECIFICATION 



I. Title of the Invention 
Load Locker 

II. Claims 

1. A load locker, characterized by providing a gas current 
buffer means in a gas injection part for introducing a gas into a 
load locking chamber in a load locker for introducing the gas to 
return the load locking chamber in a depressurized state to the 
atmospheric pressure during opening the chamber. 

III. Detailed Description of the Invention 
[Purpose of the Invention] 

(Field of Industrial Application) 
This invention relates to a load locker. 
(Prior Art) 

Vacuum equipments for making various treatments on semicon- 
ductor wafers in a vacuum state have been increased. For an 
improvement of productivity and prevention of impurity mixing in 
such vacuum equipments, a load locker chamber of small space 



lumbers in the margin indicate pagination in the foreign 

text . 



2 



separated from a vacuum treatment chamber is provided to do the 
delivery and receipt of wafer from a predetermined position in the 
atmospheric state and the delivery and receipt of wafer with the 
vacuum treatment chamber in a vacuum state via this load locker. 
Therefore, the load locker has a function for reduced pressure 
exhaust from the atmospheric pressure to a predetermined 
depressurized state of same pressure as in the vacuum treatment 
chamber and a carrying function for carrying a wafer from a 
predetermined position of atmospheric pressure to the vacuum 
treatment chamber via the load locker or conversely. Accordingly, 
the load locker is provided by connecting an exhaust port for 
reduced pressure exhaust to an exhaust device via pipes and 
connecting a gas inlet for returning to the atmospheric pressure to 
a leakage pipe. Such a load locker has been shown in Japan Kokai 
57-159534 or Japan Kokai 62-128538, etc. Thus, dust, etc. are 
generally little because the vacuum replacement is carried out in 
a load locking chamber. 

(Subject to Be Solved by the Invention) 

However, the ultra-fining of semiconductor wafers is in 
progress, dusts remaining after the inside of load locking chamber, 
e. g., when a wafer is taken out of the vacuum treatment chamber 
and carried to the load locking chamber , etc . , very little dust for- 
mation in driving part or movable part of a wafer carrying device 
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in the load locking chamber or floating particles of treated 
products in a vacuum treatment chamber are carried into the load 
locking chamber with the carrying, and the handling of these very 
little dust exerts a great influence in the yield in the aspect of 
production. Thus, there was a problem that the above dust is mainly 
lifted with a gas current and adheres the the surface of wafer 
which is to be treated or has been treated because an inert gas, 
etc. are slowly introduced into the load locking chamber via a 
leakage valve, i. e., an inert gas, etc. are directly discharged 
from a gas inlet into the load locking chamber. 

This invention was made to improve the above points and 
provide a load locker which reduces the lifting of dust and 
inhibits the deposition of dust to the wafer surface when an inert 
gas, etc. are introduced into the load locking chamber. 

[Constitution of the Invention] 

(Means for Solving the Subject) 

This invention gives a load locker characterized by providing 
a gas current buffer means in a gas injection part for introducing 
a gas into a load locking chamber in a load locker for introducing 
the gas to return the load locking chamber in a depressurized state 
to the atmospheric pressure during opening the chamber. 

(Functions and Effects) 

This invention gives such an effect that in a load locker for 
for introducing a gas to return it to the atmosphere during opening 
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a load locking chamber in a depressurized state, the lifting of 
dust is reduced and the deposition of dust to the wafer surface is 
inhibited by providing a gas current buffer means which reduces the 
injection speed of above gas in the gas injection part for 
introducing the gas into the above load locker chamber when an 
inert gas, etc. are introduced into the load locking chamber. 
(Actual Example) 

One actual example wherein a load locker of this invention is 
applied to a plasma etching apparatus is illustrated while seeing 
drawings below. 

Fig. 1 shows the block diagram of an etching apparatus. It is 
provided with a vacuum treatment chamber 2 for treating an object 
to be treated, e. g., a semiconductor wafer 1 by etching, an IN- 
side load locker chamber 3 and an OUT-side load locker chamber 4 
for switching a vacuum state and an atmospheric pressure state on 
both sides of this vacuum treatment chamber 2. A handling arm 5 
comprising a Robot, etc. for incorporating a wafer 1 from a non- 
illustrated IN-side wafer cassette, etc. into the load locker 
chamber 3 and loading the wafer 1 into a plasma etching treatment 
chamber of said vacuum treatment chamber 2 is provided in the IN- 
side load locker chamber 3. Then, an atmosphere pressure side free 
open-close partition 6 for partitioning the load locker chamber 3 
and the vacuum treatment chamber 2 is provided and a treatment 
chamber side free open-close partition 7 for partitioning the load 
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locker chamber 3 and the vacuum treatment chamber 2 is similarly 
provided. These partitions 6, 7 have air tightness and are 
constructed by a gate valve or a door applied with an air-tight 
mechanism. An exhaust port 8 for reduced pressure exhaust of said 
load locker chamber 3 is provided in the lower part of said load 
locker chamber 3. Then a main valve 8a and a sub-valve 8b are 
connected parallelly from this exhaust port 8 to a load locking 
exhaust unit 9. The pipe of said sub-valve 8b is finer than the 
pipe of said main valve 8a to lower the exhaust conductance. Then, 
a gas blowing part 10 for introducing an inert gas is provided in 
the load locker chamber 3. A gas current buffer 11 which reduces 
the gas blowing speed of above inert gas and allows the gas to 
calmly diffuse into the load locker chamber 3, e. g., a stainless 
steel sintered filter composed of multiple holes in a cylinder 
shape as shown in Fig. 5 is provided in this gas blowing part 10. 
Then, this gas current buffer 11 is so provided that it is located 
at a corner of said load locker chamber 3 separated from the wafer 
1 and said handling arm 5. The above gas blowing part 10 removes 
the dust generating in the flow path of said introduced inert gas 
and is connected to a filter 12, e. g., a sintered filter or a 
ceramic filter. Then, it is connected to a valve, e. g., a needle 
valve 13 for controlling the flow rate of inert gas introduced into 
the load locker chamber 3 and an inert gas supply source 14 in 
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order. Then, like the IN-side load locking chamber 3, a handling 
arm 15 which takes out an etched wafer loaded in the above 
treatment chamber 2 to the OUT side load locking chamber 4 and 
comprising a robot device for transferring the wafer 1 to a non- 
illustrated OUT-side wafer cassette, etc. is provided in the OUT 
side load locking chamber 4. Then, an atmospheric pressure side 
free open/close partition 16 for partitioning the atmospheric 
pressure side and the load locking chamber 4 are provided, and a 
treatment chamber side free open/close partition 17 for 
partitioning the load locking chamber 4 and the vacuum treatment 
chamber 2 is provided. These partitions 6, 7 have air tightness and 
are constructed, e. g., by a gate valve or a door applied with an 
air-tight mechanism. An exhaust port 18 for reduced pressure 
exhaust of said load locking chamber 4 is provided in the lower 
part of said load locker chamber 4. Then, a main valve 18a and a 
sub-valve 18b are parallelly connected from this exhaust port 18 
and then connected to the load locking exhaust unit 9. The pipe of 
said sub-valve 18b is finer than the pipe of said main valve 8a to 
lower the exhaust conductance. Then, a gas blowing part 20 for 
introducing an inert gas is provided in the load locker chamber 4. 
A gas current buffer 21 which reduces the gas blowing speed of 
above inert gas and allows the gas to calmly diffuse in the load 



locker chamber 4, e. g., a stainless steel sintered filter composed 
of meshes, e. g., 100 y holes in a cylinder shape as shown in Fig. 
5 is provided with free detachment in this gas blowing part 20. 
Moreover, it enables proper exchagne and cleaning. Then, this gas 
current buffer 21 is so provided that it is located at a corner of 
said load locker chamber 4 separated from the wafer 1 and the above 
handling arm 15. The above gas blowing part 20 removes the dust 
generating in the flow path of said introduced inert gas and is 
connected to a filter 22, e. g., a sintered filter or a ceramic 
filter. Then, it is connected in order to a valve, e. g., a needle 
valve 23 for controlling the inert gas flow rate introduced into 
the load locker 4 and an inert gas supply source 14 in order. The 
above treatment chamber 2 comprises an upper electrode 25 and a 
lower electrode 26 for loading the wafer 1 which also serve the 
introduction of an etching gas, an exhaust unit 27 for exhausting 
the inside of said treatment chamber 2 as well as a non-illustrated 
high-frequency power source applied between the above upper 
electrode 25 and the lower electrode 26 for plasma generation. 

Next, actions are illustrated. The atmospheric pressure side 
partition 6 of said IN side load locking chamber 3 is opened and a 
wafer from a non-illustrated IN-side wafer carrier, etc. is carried 
into the load locking chamber 3 and held there in the atmospheric 
state. The atmospheric pressure side partition 6 is closed and the 
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load locking exhaust unit 9 is operated. At this time, valves are 
opened in the order of sub-valve 8b and then main valve 8a to 
prevent the lifting of dust by a sudden exhaust and exhaust until 
a predetermined reduced pressure value, e. g., 10" 3 Torr same as the 
above treatment chamber 2. The above treatment chamber 2 is 
controlled by exhaust to a predetermined depressurized state, e. 
g., 10" 3 Torr by the exhaust unit 27 till this time. When the 
treatment chamber 2 and the IN-side load locking chamber 3 are made 
to same depressurized state, the treatment chamber side partition 
7 is opened, the wafer 1 held by the handling arm 5 is loaded on a 
predetermined place in the treatment chamber 2, e. g., on the lower 
electrode 26, and the handling arm 5 is returned into the IN-side 
load locking chamber 3. Then, the treatment chamber side partition 
7 is closed. Next, an etching gas is introduced into the treatment 
chamber 2, and the etching treatmnet is carried out in the 
treatment chamber 2 by applying a high-frequency power between the 
upper electrode and the lower electrode for a predetermined time 
while controlling the pressure to a predetermined reduced pressure 
value by the exhaust unit 27. Meanwhile, valves are similarly 
opened in the order of sub-valve 18b and then main valve 18a as in 
the exhaust of said IN-side load locking chamber 3 to exhaust the 
OUT-side load locking chamber 4 by the load locking exhaust unit 9 
in a depressurized state same as the treatment chamber 2. After the 
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etching treatment in the treatment chamber 2 is finished, the load 
locking chamber partition 17 of said OUT-side load locking chamber 
4 is opened to take out the treated wafer 1 on the lower electrode 
26 in the treatment chamber 2 by the handling arm 15, and the wafer 
1 is held by the handling arm 15 in the OUT-side load locking 
chamber 4. Then, the load locking chamber partition 17 is closed. 
Accordingly, the treatment chamber 2 can be prepared here in a 
state that the next wafer can be treated by cutting it from the 
OUT-side load locking chamber 4. Next, it is returned to the 
atmospheric pressure by opening the needle valve 23 to introduce an 
inert gas, e. g., N 2 gas from the inert gas supply source 14 into 
the OUT-side load locking chamber 4. At this time, the gas current 
buffer 11 is provided in the gas blowing part 10 for introducing 
the inert gas into the load locking chamber 4, therefore the 
blowing gas current of said inert gas, e. g., nitrogen gas cleaned 
by the filter 22 is decelerated by the above gas current buffer 21 
and calmly diffused into the load locking chamber 4. The location 
of arranging the gas current buffer 21 is separated from the wafer 
1 on the handling arm 15, e. g., is one of four corners if the load 
locking chamber 4 is a quardrangle and is located above the 
handling arm 15, namely, the lifting of dust is little because of 
slow diffusion of said inert gas form a place with little dust. In 
this way, when the OUT-side load locking chamber 4 is made to the 



atmospheric pressure state with the inert gas, the atmospheric 
pressure side partition 16 is opened, and the wafer 1 held by the 
handling arm 15 is loaded in a carrying position to a non- 
illustrated OUT-side wafer carrier, etc. A non-illustrated check 
valve which is open operated, e. g., at 0.07 kg/cm 2 is provided in 
the load locking chamber 4 to prevent introducing too much inert 
gas and making the inside of said load locking chamber 4 to a more 
pressurized state than the atmosphereic pressure. Since the next 
wafer is loaded in the IN-side load locking chamber 3 during the 
etching treatment in the treatment chamber 2, the inert gas is 
calmly diffused and introduced into the IN-side load locking 
chamber 3 by the gas current buffer 11 via the needle valve 13 and 
the filter 12 similarly as the inside of above load locking chamber 
4 is returned to the atmospheric pressure. The above actions are 
repeated thereafter to etch a desirable quantity of wafers. Here, 
when the load locking chambers 3, 4 are returned to the atmospheric 
pressure, the use of said inert gas is to prevent remaining 
reaction products, etc. and the moisture in air to react, adhere to 
the wafers and exert an adverse influence, and the moisture in air 
becomes an obstacle when air is used and the load locking chamber 
is then evacuated. 

This invention is not restricted to the above actual example, 
and various modification embodiments are possible in the range of 
substance of this invention. For example, Fig. 2 is the top view of 



an etching apparatus with same symbols written for parts 
corresponding to Fig. 1, and shows a treatment chamber 30, load 
locking chambers 31, 32, wafer holding position 33 of said 
treatment chamber 30, wafer holding positions 34, 35 of said load 
locking chambers 31, 32, partitions 36, 37 on the treatment chamber 
side, an IN-side partition 38, and an OUT-side partition 39. The 
gas current buffer 11 is one at a corner of one load locking 
chamber, but plural buffers, e. g., 2-4 (11, 11a, lib, 11c) may 
also be provided at any positions in one load locking chamber. 
Moreover, like Fig. 3, the gas current buffer may also be provided 
with multiple fine holes in a pipe-like fine tube or on a hollow 
and thin box-like surface and installed in the upper part of wafer 
of said load locking chamber. Furthermore, the gas flow rate of 
said inert gas is set up by the needle valve in the above actual 
example, but it can also be program controlled (recipe) by 
controlling the flow rate of inert gas flowing through the load 
locking chamber, e. g., a flow control valve such as 
electromagnetic valve, which can so control that the flow rate is 
small at the beginning and increases with time as shown in Fig. 4. 

Still more, this invention was applied to the load locker of 
said ethcing apparatus in the above actual example, but it is not 
restricted to this example, of course, it is also applicable to any 
load lockers of LCD ethcing or ion injection apparatus or CVD 
apparatus . 



(Effects of the Invention) 

As described above, this invention gives an effect of 
decreasing the lifting of dust and inhibiting the adherence of dust 
onto the wafer surface when a gas is introduced to return a load 
locking chamber in a depressurized state to the atmosphereic 
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pressure during opening the chamber. 

IV. Brief Description of the Drawings 

Fig. 1 is block diagram of etching apparatus for illustrating 
one actual example of load locker of this invention, Fig. 2 is top 
view for showing position of gas current buffer of Fig. 1, Fig. 3 
is illustrative diagram showing position of another gas current 
buffer of Fig. 1, Fig. 4 is illustrative diagram showing 
relationship between flow rate of gas introduced into load locking 
chamber and time, and Fig. 5 is illustrative diagram of gas current 
buffer of Fig. 1. 
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